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By Prof. Garrett P. Serviss
trer of starrg universes, floating, o to speak,

D my mind the most interesting pessibiiity
y g B possibiiity in open space as Swarms of phosphorescent
of the 100.4nch telescope at Mount Wil 3 y
: eulae float In the ocean,
son Observatory is that it will probabiy Tl 3
slgnalize the ieal i b 1C0-inch  telescope may show us the
4 e HACties altalnmen s he 3 . §
I ! bikaty st limits of our particular swarm. It will then
:ible the calenlation of a census of

boundaries of the universe,
Yographic plate, exista ot u- ;-‘:.':t.--,hw 1:-1 Lasniaag v vasRitic .lhn SUeatio LI oF
the reach of this gigantic lf:rin-gl‘."s-.r -']'... : in strapgely organized nebulous clouds,
- Betibitihal i ke that In Andromeda, really belong to our
FvEtem, or are, as some have suspected, out-
Iving universesa which happen to be near enough
to ghimmer into view.
While the astronomer readily comprehends
he “spnee-penetrating power™ of a telescope
considering the "mapgnitude’ of the faint-
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manner in which the ‘relative number of very
remote stars revenled by the sroat teo
hithorto used falls off

of distance has long

leseopos

that the limits of thi s

ECODES have hoen : ;

those o csb stars that it can reveal, it {8 easier for the
PR 4 e ik { liv to underitand the matter if distance
skl e, hnt it is cqualiy evident that instead of magnitude is made the basis of com-
these outliers thin out lie (he seattered tre 2

. PATIRGH How far can the greatest telescope
¢ ! _I'-"-.I‘.i'!"'-" now in commission see into space, and how
wt, and i 1"'-‘”-"_-‘ L e turther will the the 100-inch instrument

Yordering a
around & !

Lor the dl

:{.\:.:;: ],,L: _.':“4 i ,'.‘1;"" . ' arongh prenctrate?  Some ascumpltions must neces-
The supgestion t ,\, i : he made in attempting to answer this
8lars at extreinn dint b ! i i, and the most important is this: I‘l is
tloniof Heht 0 Bfica nidv. maseon it sosuimed hat, taking the stars Ly whaolesale,
sound buasis, hut IR ,.!":' Ly and disre r::u':ln:g individunla, l!_m fulutl.-.r' they
proved. It is fur :;.._,,_' e ,],"1."_"'”' 43 tn ho are the greater is thelr mean distance. There
call the universe fe .,p'__'"_“'l p LAV wa are many exceptions to this rule, but in a
many hundred million. TR "".’I‘] '\ll.”°’1 0f i-luiu_..ri sense il may be applicd. Wi
boundarics on all gidee, wr iR " G P T i vow, the 60-inch telescope at Mount ilson

! : i sap ol Trom % . renty-first magni-
other similar cyetomes be SRS, o vii sturs down to the twenty-firs (4

! + P ) fude (which are 100,000,000 times fainler than
vast, or so constituted, that no wensible padia firit T."..!‘.’l.llllu'if' stars), and the 100-inch, gath-
tlons can n'n'.-:i them.  As long ad i 12 gov- ering nearly thice times as muoeh light, will
erned by ordinary geomaotricn! prineint Y al) ars a4t least one mignitnde lower, slnceg
mind 18 unable to sot a Mmit fhelf, in ihe descending scale, each magnitude i3
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about two and a half times less bright than
the next above it. DBut the hrichtness of n
star varies Ynversely as the square of Its dia-
tance; so, If we wish to know how mueh
further away the stars shown by the 100-Ineh
are than those shown by the €0.dnch, which
are one magnitude, or two and a half titnes
brighter, we take the square root of 214, which
is about 1.58, and this shows us that the dis-
tances are as 1.58 to 1, or, in ronnd numbers,
the 100-inch will show stars G0 per cent
further away than those reached by the 60-inch.

No certain estimates of thece distanees, in
terrestolal standards, can be made bat it is
neunal to take the “light-year”—ilie distance
light would go fn one year—as a unit. I we
assume that the faintest stors seen with the
G0-ineh are 45,000 light-¥ears away, then the
100-inch should show stars, I they exist, that
are 72,000 light-yeara away, A light-year is
about 5,800,000,000,000 miles.  In ather words,
we may say thit the new giant will expand
the telescopie boundaries sboul 156,000 trill-
dons miles on every side hevond their present
Jimits!

An authoritative statement of some of the
things that may be expected of the new tele
gcope and of the investigations (o which fts
matehless powers will be applicd, ja presented
in the interview with I'rofessor George 1. 1iale,
the director of the Mounl Wil on Ohservidory.
The work carried on ol that observatory Ia
the most important astronomical work now
being done on the earth, and fvs results will
he enormonsly enhanced {u value by bringging
the pew Instrument Into action, Gne can anly
regret that there 18 no proapect ,of e mnking
of half a dozen slmilar telescapes 1n uriler 'hjlt
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Picture-Diagram Illustrating
the Location of the Mount Wilson Observatory

Interesting Details (
Which Will Reve

Nebulae and t

T the great Mount Wilson Observatory, In the glas
A Southern <California, work on the world's madeo of
greatest telescope Is approaching completion. lens of ;

Its principal feature is Its gigantic 100-inch re- be no );
llector. and It 1
The construction of this great Instrument Is a mat- free fro
ter of first importance pot only to the sclentific world, grinding
but to the world of the average man. Thils new changes
mechanism will extend greatly our vislon {nto space: lum me
It s actually a ploneer into uncharted regions, full of worked
enormous possibilitics of adding to the total of human “To g
knowledge, nesges (
With it we may expect, according to the astronomers supportt
who will have charge of it, to see 100,000,000 new stars trus by
or "suns.," to learn the cause of the colors of the etars powders
and, perhaps, to ascertaln the limits of our universe. iron pla

Professor George Ellery Hale, who has charge of "The
the observatory and will direct the researches to be

process
undertaken with the glant reflector, har furnished is done
some very Interesting information to this newspaper, surfacee
both concerning the construction of the instrument is also ¢

and the work which it is expected to do wlith it. “For

“The process of making the mirrer Is a long and
interesting ope," sald Professor Hale, “The mlirror
serves only as a support for a thin silver coating de-
posited chemleally on the front surface, and the light
is reflected from this silvered surface without entering
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Near Pasadena and Los Angeles, California, and
Showing How the Great 100-Inch Reflecting Telescope, Now
Kearing Completion There, Will Operate. This Pieture-Diagram
Waias Drawn from Personal Observations Made at Mount Wilson and
Data Furnished by Members of the Scientific Staff There and in Pasadena

all the different branches of investigation that
might be advanced by them could bhe under-
taken simultanecously.

There are a thousand questions which every-
body would like to have answered, which must
await their turn. Ecslde the problems of the
extent of the universe and of jts form, there
are those presented by the wonderful spiral
nebulae, which glimmer like geometrical cob-
webs sparkling with dewdrops, in many dark
parts of the sky, and whose shapes suggest
that they are spinning like pin-wheels and
throwing off half formed suns in streams and
coila of fire. These are best revealed by pho-
tography, and the immense light-grasping
power of the new telescope, which, by the law
of areas, is a quarter of a million times greater
than that of the unaided human eye, should
enable it to present these marvellous objects
with n clearness and detail far beyond every-
thing that has yet been accomplished,

Some of tliese extraordinary objects, as shown
in existing photographs, are complete nonde-
seripts, so bizarre in appearance tI}nt, it seems
impossible to account for their origin by any
law of stellar evolution yet suggested. They
are as fantastic as the gleaming shapes which
you may have scen i a drop of watler with
the aid of a high-power microscope. In many
cases their widely extending tentacles streteh
away for billions of miles, stringing stars and
alarry Knets together in the most amazing
fashion., To see these things with a power of
vigion nearly three times as great as the great-
e¢sl yet applied cannot but result in revelations
that will astonish the astronomers themselves.
There are some who think that the secret of
the origin of sung and worlds is locked up in

Vonderful Things That May or Might Be Revealed by the 100-I

the mysterious spiral nebulae. It is good news
that the giant telescope will be turned in their
direction,

Many of the most Important asztronomical
investigations depend upon analysis of the rays
of light coming from the celestial bodies At
Mount Wilson very large and elaborate appli-
ances exist for this work, A beam of light
from a slar Is there handled almost as if it
were a materlal object. It is received as a
preclous visltor from space, bringing inesti-
mable knowledge that can be abstracted frém
it. It is treated with astonishing care. The |
air is steadied for its passage and kept at a
uniform temperature, in order that the delicate
ray may suffer no disturbance, i

It is examined with instruments of amazin
precision and manipulated and “painlessly” 3
dlssected with more than surgieal skill. Pho-§
tographs are made of: it in what may, for {1lus-#
tration's sake, be ecalled its dissected state.
And finally there is exiracted from it a surpris
ing amount of Information ahout the composi
tion and condition of the body from which {
comes. Now, many of the most {ntorestings
slargs are so far away and so faint that their.
beams are too dim to be treated in this way,i
but when a giant telescope grasps & whole
sheaf of the rays the affair becomes relatively 3
easy, and the greater the power of the tele-'8
scope the profounder its range into’ the star 38
deops. 3

The program already lald out for the mon- @
sler telescope 18 80 great and important that
there seems to e no chance (hat It can be
devoted to the sindy of hodies nearer to us
than the stars and nehulae. Bul, if it could
be applied—and perhups some enlightene




